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A practical way to implement ISO 15288 V&V processes:

@ TRC WEBINARS 2020 The V&V Studio

Introduction: Webinar rules

> Webinar rules:

b

b

5

You’ll be muted all along the Webinar

There’s a chatting box to ask your questions or send your comments when you want

Please address these comments and questions to the user “The REUSE Company” and not to the
presenter directly

If you have any technical issue please use this chatting box, or mail us at: support@reusecompany.com

The Webinar will be recorded. A link to the recording will be sent to you in few days

All rights reserved © The REUSE Company 2020
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Presenters’ profile

> Juan Llorens > Cecilia Karlsson

> CTO, The REUSE Company > Marketing & Communication,
The REUSE Company

Juan Llorens Cecilia Karlsson
juan.llorens@reusecompany.com cecilia.karlsson@reusecompany.com
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A practical way to implement ISO 15288 V&V processes:
The V&V Studio
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V&V (Verification and Validation) Processes
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Next Webinar
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Automating the Verification Process
(Connecting the notions of Quality and Verification)
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V&V Studio — Automating V&V
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WHEN

The company was
created in 1999

Ol

As a spin-off of a
University in
Europe

WHO

System +
Software
Engineers

02

Smart combination
between Company
staff and R&D
from Academia

03
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Introduction to The REUSE Company

Headquarters:
Madrid (Spain)

International offices:

Stockholm (Sweden)
TOk)’O (Japan) Delegation

2021:
USA
Chicago/Detroit/Miami
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WHY

To promote a
reusable, scalable and
global solution to a
smart and
interoperable
Systems Engineering
environment, by
offering a semantic
knowledge centric
approach.
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Research and Innovation in our DNA

Spin-off of Carlos Ill University of Madrid
TRC’s headquarter is in the Legatec Technology Park of the University
=|0% of revenues are devoted to R&D

TRC is actively involved in several large EU research projects & | TE A 2

REVaMP?2 A

CRYSTAL e
ARROWHEAD

N : wf 4 ECSEL JU
geltic-Plus
Smart Connefj World

NEW(CONTROL

.~/ Ass fication of CPS
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OTRC WEBI NARS 2020 Introduction to The REUSE Company

the
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company

(

W

ofmpany)y)

(he) \(euse)
Knowledge Centric

Systems Engineering (KCSE) Centric Approach
Global Repositories —

Archiving —

Configuration Management —

P S QUALITY (jes)

- Quality Management

- Verification & Validation management
- Risks Management

Smart Authoring

TRACEABILITY

Links and Interoperability —
Transformations —
Change management —

EUSABILITY

- Interoperability
- Retrieval & Archiving
- Adaptability to Existing Toolsets

ed © The REUSE Compan



OTRC WEBI NARS 2020 Introduction to The REUSE Company
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» SE Professor at Universidad Carlos Ill de Madrid (Spain)
» CTO at The REUSE Company
» Former President of AEIS (INCOSE Spain)

> Member of INCOSE and AEIS
> Former INCOSE Ontology Working Group Chair
> Member of INCOSE Requirements Engineering WG

Dr. Juan Llorens
» Contributor (I'eVieW) to INCOSE GUide fOFWI’ItIng ReqUirementS juan_||0rens@reusecompany_com

> Certified Systems Engineering Professional (CSEP)
> Expert Systems Engineering Professional (ESEP)
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V&V (Verification and Validation) Processes
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@' TRC WEBINARS 2020 Verification Process (ISO/IEC/IEEE 15288)

> “The purpose of the Verification process is to provide objective evidence that a system or system element
fulfils its specified requirements and characteristics.” (seHb p.83)
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@' TRC WEBINARS 2020 Validation Process (ISO/IEC/IEEE 15288)

> “The purpose of the Verification process is to provide objective evidence that a system or system element
fulfils its specified requirements and characteristics.” (seHb p.83)

> “The purpose of the validation process is to provide objective evidence that the system, when in use, fulfills its
business or mission objectives and stakeholder requirements, achieving its intended use in its intended
operational environment”. (seHb p89)
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OTRC WEBI NARS 2020 Verification and Validation are not the same

> “The purpose of the Verification process is to provide objective evidence that a system or system element
fulfils its specified requirements and characteristics.” (seHb p.83)

> “The purpose of the validation process is to provide objective evidence that the system, when in use, fulfills its
business or mission objectives and stakeholder requirements, achieving its intended use in its intended
operational environment”. (semb p.89)

H Stakeholder Stakeholder needs

Business [ Life-cycle concepts: Stakeholder C::> Stakeholder | equirements and requirements

P — OpsCon, '.I‘Clqlfi,\lfiml. deployment, needs N ' requirements specifiGatin deinition Process
/s A support, retirement Analysns SIRS) ' A L%

Validation

ﬂ I ﬁ >
'
------------------------------------- becccnccaa L L LT -
'
- H t
H .
' Sys System  Architecture
Svstem System life-cycle concepts: System > Y‘\[em S}"“"" P requirements  definition
A requirements | requirements| <

OpsCon, ucguim(ion. deployment, needs S process process
support, retirement Anulysis specification

\ ﬂ ' ﬂ (SyRS) N(Scclilm 4.3) (Sccliin 44 Vel"lﬁcation

e o
Source: Mike Ryan - > SE Handbook V4 NG HANDEOOK
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@TRC WEBI NARS 2020 Verification and Validation are not the same
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S (Section 4.3) (Section 4.4) f
N o L% N | Verification
'
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Source: Mike Ryan - > SE Handbook V4

> Verification and Validation are not the same (“build the thing right” vs “build the right thing”):

> Context is (very) different

> Scope is different

> ... even if both use the same methods and tools
>

Therefore, for the purpose of this presentation,We’ll center our message in the Verification Process

> Assuming that everything can be applied to both V&V

All rights reserved © The REUSE Company 2020
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@ TRC WEBINARS 2020

> The INCOSE Systems Engineering handbook (V4) states the focus in a more precise way:

What to Verify / Validate

“The verification process can be applied to any engineering element that has contributed to the definition and
realization of the system itself (e.g., verification of a system requirement, a function, an input/output flow, a system
element, an interface, a design property, a verification procedure)”. (SEHb p.83)

> This statement widens the Verification process goal to what it really stands for:

> To provide objective evidence that whatever engineering item (requirement, requirements set, model
element, model(s), function, etc.), system element or the SOI itself has been “built right”.

Business

Requirements w

> The result is that the Verification process must be

applied universally and transversely both R2L of
the V-Model (the most known) as well as L2L (or
even R2R)

All rights reserved © The REUSE Company 2020
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OTRC WE BI NARS 2020 What to verify controversy

Verify the Requirements against the SOI / SE? Verify the SOI / SE against the Requirements?

Items Explanation for Verification

Document To verify a document is to check the application of drafting rules.

Stakeholder Requirement To verify a stakeholder requirement or a system requirement is to check the application of syntactic and grammatical rules, characteristics

and System Requirement defined in the stakeholder requirements definition process, and the system requirements definition process such as necessity, implementation
free, unambiguous, consistent, complete, singular, feasible, traceable, and verifiable.

Design To verify the design of a system is to check its logical and physical architecture elements against the characteristics of the outcomes of the
design processes.

System To verify a system (product, service, or enterprise) is to check its realized characteristics or properties against its expected design
characteristics.

Aggregate To verify an aggregate for integration is to check every interface and interaction between implemented elements.

Verification Procedure To verify a verification procedure is to check the application of a predefined template and drafting rules.

https://www.sebokwiki.org/wiki/System_Verification

All rights reserved © The REUSE Company 2020
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OTRC WE BI NARS 2020 What to verify controversy

Verify the verifiable item against Source Items And you decide your way ©
AN
Level System definition System realization
¢t
Verified final
Requirements - product
Defined I h Vcnfy .............. Vcrify Realized |
n system |, design ___..-------=="""""against system
Vcrify< ‘ Design .
requirements characteristics

Verified
. products

o ] —— Requirements Ver Realized

P . L -
n+1 systems ol N Verify i cr_'f}’ | system
, C elements - design _.---=7  AguNSUT T elements
Veriy I Design I
requirements | characteristics l
- E
Why the debate? - =

o ]
Source: Systems Engineering Handbook V4 - Fig 4.15 p.87

For Tool Vendor to decide meta-model

ed © The REUSE Co
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OTRC WE BI NARS 2020 What to verify controversy

Verify the verifiable item against Source ltems And you decide your way ©

Level System definition System realization

Verified final

Requirements product
Defied | —» = Verify TTtt-ee___ Verify Realized | |
n system A design ______----‘—-—::“'againsl system
Verify C Design .
requirements characteristics
Verified
. products
n : Requirements — Ve Realized
n+1 systems ol N Verify T cr_'ﬁ"t system
; ¢ elements — design _.--"7" against ~ 71 elements
Veriy I " Design I
requirements | characteristics L

Why the debate? - .
o =

For Tool Vendor to decide meta-model
Source: Systems Engineering Handbook V4 - Fig 4.15 p.87
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GTRC WEBI NARS 2020 Verification Process > How to

> The Verification Process implementation evolves around the notion of VERIFICATION ACTION.

> A Verification Action defines a structured representation (digital) of what is considered necessary to
assure that the verified element fulfils its specified requirements and characteristics.

> The Verification Action (VA) is intended to serve as a mean to provide objective evidence that a work-
product has (or has not) been verified.

> The process of defining, configuring, scheduling, filling, analyzing, managing and reporting VAs is called
the Verification Process

All rights reserved © The REUSE Company 2020
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Verification Action: Attributes 1/2

Attribute

Description

Attribute

Description

Verifiable Item

The work-product that is being verified
It responds to the question:What product is verified?

Activity to Perform

Description of the work to be done within the verification action.

The engineering items that serve as source information

The expected results of the verification. Indicates the objective

Expected Evidences
Source ltems: It responds to the question: which item(s) should be P evidence that should be compared with the obtained results for
. . " . (Expected Results) . . i . L
taken as reference to verify the verifiable item? verification confirmation (or rejection, if not enough).
The verification . . .
) Several options are supported in the literature: . ) .
technique(s) to be . . . Expected Numeric Represents the expected numeric results as a quantitative value. It
Inspection, analysis, demonstration, test, analogy or .
used Result can be used for automating purposes

similarity, simulation, sampling, other

Decomposition
Level of the System

SOI, sub-system (intermediate system
component (leaf level system element).

element),

Obtained Evidences
(Obtained Results)

The results of the verification. Indicates the obtained objective
evidences that serve for verification confirmation against the
expected evidences (or rejection if not enough).

Phase in which the verification will be performed. This
attribute allows to define dependencies between the

Obtained Numeric

The actual result of the verification but using a quantitative value. It
can be used for automating purposes, like automatically comparing

Phase verification actions so that they can be performed in a Result this value with the expected result and providing a candidate
defined order verification value.
What is to be accomplished by the verification process. .
. . . . . Performing
L In the case of engineering items, this attribute o L . . e . .
Objective Organization or Organization responsible for leading the verification activity.

represents the reference used to define the expected
result

Person

23
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Verification Action: Attributes 2/2

Attribute

Description

Attribute

Description

Starting Date

Date when the verification activity started.

Funds Resource

Numeric value that manages the real money devoted to the
verification.

Facility, laboratory or SW tool used to perform the verification

Ending Date Date when the verification activity ended. Facility Resource tivit
activity.
Represents information about the state of the verification action. The
most usual states are Yes and No values: Yes if the work-product has
Estimated Time Numeric value for the expected time to be devoted to Verified been verified (true) and No if the work-product has not been
P rif . , .
Resource (Days) the verification. verified (false). However, as you'll see later; V&V Studio supports
several different states (See section 6.3 How Is the Verification
Execution in V&V Studio).
Estimated Labor .
Numeric value for the expected hours/person to be ) L. -
Resource e . Verified Date Date when the verification activity ended.
devoted to the verification.
(Hours/Person)
Estimated Funds Numeric value for the expected money to be devoted ) e . .
. . P Y Verified Agent Person that “certifies” the verification.
Resource to the verification.
. . . . Rule to be applied for comparing the Expected Numeric Result and
Time Resource Numeric value that manages the real time devoted to Automatic PP paring P

(Days)

the verification.

Verification Rule

the Obtained Numeric Result, in order to automatically suggest a
value for the “Verified” attribute.

Labor Resource
(Hours/Person)

Numeric value that manages the real hours/person
devoted to the verification.

Other attributes

Customized attributes from the user. They can vary for every
different verifiable item type.

24
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OTRC WEBI NARS 2020 Verification and Validation Techniques

VERIFICATION

Inspection Analysis Demonstration Test Analogy or Similarity Sampling

'{% f(x)=K‘7’

All rights reserved © The REUSE Company 2020



OTRC WEBI NARS 2020 Inspection Verification technique

()
fV\O
Inspection

> Based on visual or dimensional examination of an element
> Relies on the human senses
> or uses simple methods of measurement and handling.

> Generally nondestructive
> and typically includes the use of sight, hearing, smell, touch, and taste

> Simple physical manipulation / mechanical and electrical gauging / and measurement.

> No stimuli (tests) are necessary

All rights reserved © The REUSE Company 2020
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GTRC WEBI NARS 2020 Analysis Verification technique

& 4

Analysis

> Based on analytical evidence

obtained without any intervention on the verifiable element.

> To show theoretical compliance => Mathematical or probabilistic calculation, logical reasoning
(including the theory of predicates), modelling and/or simulation under defined conditions.

> Mainly used where testing to realistic conditions cannot be achieved or is not cost-effective.

All rights reserved © The REUSE Company 2020
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GTRC WEBI NARS 2020 Demonstration Verification technique

Demonstration

> Used to show correct operation of the submitted element against operational and observable
characteristics without using physical measurements

> (or minimal instrumentation or test equipment).
> Generally uses a set of actions, selected to show that the element response to stimuli is suitable
> or to show that operators can perform their assigned tasks when using the element.

> Observations are made and compared with predetermined/expected responses

A practical way to implement
1SO 15:

288 V&V processes

All rights reserved © The REUSE Company 2020
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OTRC WEBI NARS 2020 Test Verification technique

th

N

Test

> Performed onto the submitted element by which functional, measurable characteristics, operability,
supportability or performance capability is quantitatively verified when subjected to controlled

conditions that are real or simulated.
> Often uses special test equipment or instrumentation to obtain accurate quantitative data to be

analyzed.

All rights reserved © The REUSE Company 2020
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GTRC WEBI NARS 2020 Analogy / Similarity Verification technique

Analogy or Similarity

Based on evidence of similar elements to the submitted element or on experience feedback.
> It is absolutely necessary to show by prediction that

> the context is invariant

> the outcomes are transposable.

> (e.g., models, investigations, experience feedback).
Can only be used if the submitted element is similar in design, manufacture, and use.
Equivalent or more stringent verification actions were used for the similar element.

The intended operational environment is identical to or less rigorous than the one applied to the similar
element.

A kind of V&V Reuse. e

All rights reserved © The REUSE Company 2020
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OTRC WEBI NARS 2020 Sampling Verification technique

Aﬁ.

Sampling

> Based on verification of characteristics using samples.

> The number, tolerance, and other characteristics must be specified and in agreement with the
experience feedback.

All rights reserved © The REUSE Company 2020
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> A process is best defined using inputs, outputs
and activities to be developed in it.

Inputs
> Based on the ISO 15288 Standard, a good * Life cycle concepts
. . ., . . SysFe.m r.equm.ame_nts
implementation of the Verification Process " Verification criteria
* Updated RVTM
I 1 1 * Interface definition
must support the realization of the following [ nerface defiiton
act|V|t|eS' system elements

Integration report

|.  Prepare for verification
2. Perform verification

3. Manage results of verification

> Next Section: A detailed description on how to
implement the activities using the V&V Studio

2 All rights reserved © The REUSE Company 2020

Verification Process > Definition

Controls

4

Activities
* Prepare for verification
¢ Perform verification
+ Manage results of
verification

T

Enables

Outputs

* Verification strategy
+ Verification enabling

system requirements

* Verification constrains
* Verification procedure
* Final RVTM

+ Verified system

* Verification report

* Verification record

l@s
o

‘SYSTEMS ENGINEERING HANDBOOK

WiLEY
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@ TRC WEBINARS 2020

Prepare for Verification

Select the Items to be Verified

Prepare Strategy and Resources
of all types, Identify constraints,
Enabling Systems, etc.

Define a Verification Action for
each Verifiable Item

) = l '\‘?\ Define a Verification Technique
for each Verifiable Item

Perform Verification

Execute the Verification Action for
each Verifiable Item
(fill the corresponding information)

Engineer applies the OK / KO
decision process based on the
standard guidelines.

All rights reserved © The REUSE Company 2020

Verification Process in a Nutshell

Manage Results of Verification

Manage and record
discovered anomalies

Track the Verification
Process
and manage Configuration

Build and maintain the RTVM




@ TRC WE BI NARS 2020 Verification vs Validation

Verification Validation

The purpose of the validation process is to provide objective
evidence that the system, when in use, fulfills its business or
mission objectives and stakeholder requirements, achieving its
intended use in its intended operational environment.

The purpose of the verification process is to provide objective
Process Definition evidence that a system or system element fulfils its specified
requirements and characteristics.

The validation process is applied to a system of interest, or any

The verification process can be applied to any engineering | System or system element that composes it, at the appropriate
element that has contributed to the definition and realization of | POINts in the life cycle stages to provide confidence that the right

Scope the system itself (e.g.,, verification of a system requirement, a | System (or system element) has been built.
funct/.on, an /npuzyoutpqt f/gw, a system element, an interface, The validation process can be applied to any system element or
a design property, a verification procedure). engineering item of the system or its definition that has been
defined or realized.
* Prepare for verification * Prepare for validation
Activities  Perform verification * Perform validation
» Manage results of verification « Manage results of validation

A verification action describes what must be verified (...), on
which item (...), the expected result (...) the verification
Conceptual Tool technigue to apply (...), and on which level of decomposition of
the system.

A validation action describes what must be validated, on which
item, the expected result, the validation technique to apply, and on
which level of the system hierarchy.

The engineer performs verification by creating and managing The engineer performs validation by creating and managing
How To verification actions as means to produce evidences. validation actions as means to produce evidences.

39 All rights reservefj © The REUSE Company 2020 ¥ \/
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@ R=uss

VERFICATION &
VALIDATION STUDIO

Automating the Verification Process

(Connecting the notions of Quality and Verification)

All rights reserved © The REUSE Company 2020




QTRC WEBI NARS 2020 Verification Process > Quality and Verification

Commited Costs
85%

> The universalization of the Verification process o

can be found in the notion of quality

> the less defects of any type produced during all
the different life-cycle stages ...

Production
and test

Cumulative percentage

Lifecylce Cost

> the better it will be to reduce cost, calendar
time and quality... and V&V

50%

Design
15%

Time

> Combine Verification with Quality control +

l Management }o—‘
assurance is the kernel of this approach Do | ' ' -
o . o . Ellcmatlonl—-IAnal ]——-l S| ecuﬁcatlon}—o{Venfimtnonl—-IVahdatwn

> One example of this combination is to apply \ 2 -~
. . . ,' , L clarify J L close gaps J I_ fix errors _J J “ ”

the verification process to requirements:, e rewrite — | | { stakenoier }

. . ! input ! ! feedback |

requirements must be validated, and (now s A ———" | Brim=Asese

confirm and correct

recently) verified
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Correctness
Completeness
Consistency

Quality
Characteristic

Quality
Metric

Quality
Metric

Quality

Correctness
Completeness
Consistency

“| Metric

Quality
Metric

Quality
Metric

Quantitative 9

Measure

Quality - FJ_

Function =

Quantitative o

Measure

Quality... .

Functioh = = - =

Qualitative
Quality Value©

Quantitative o

Measure

Quality .. l_ﬁL

Function™

Qualitative
Quality Valueo

Quantitative
Measure

Quality... .

Functioh = = - =

Qualitative
Quality ValueQ

Quantitative
Measure

Quality .« =™
Function &ML_

Qualitative
Quality ValueQ

Quality
Characteristic

Qualitative
Quality Value@

All rights reserved © The REUSE Company 2020

Obtained Result as Quality value

Verification
Suggested Value©

Verification
Suggested Value 0

Verification
Suggested Value o

Verification
Suggested Value@

Verification
Suggested VaIueQ




OTRC WEBI NARS 2020 How to automate the Verification Process

Connect to the Verifiable
information supporting Tool
Predefine the Reference

L (TeamCenter, Enovia, DOORS, etc.)
Information in a VA Verifiable Item and assign a VA to each one of

them

Used by Submitted to

Verification Action

Automate (if possible) the process
Defines Produces of calculating the Verification Result:
if analysis => get analysis results

be expected If test => get test results
Expected Result ] [ Obtained Result If check list => get checklist results

Comparison

Predefine what result must

Assign Suggested YES
(by the Computer)

Correctness?

m . Engineer I Engineer m .
=B d'eC|des Define a Validation Function to map gathered results . decides =
e Final value (quantitative values) with qualitative verification result Final value  se—

All rights reserved © The REUSE Company 2020
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Prepare for Verification

Select the Items to be Verified

@ @@ Prepare Strategy and Resources
=~ (©  ofall types, Identify constraints,
i Enabling Systems, etc.

Define a Verification Action for
each Verifiable Item

) = l '\‘?\ Define a Verification Technique
for each Verifiable Item

Perform Verification

Execute the Verification Action for
each Verifiable Item. If possible,
the computer gathers the
Information automatically

Computer applies the OK / KO
decision process based on the
standard guidelines.

@ Reuss

VERFICATION &
VALIDATION STUDIO

All rights reserved © The REUSE Company 2020

Verification Process in a Nutshell using V&V Studio

Manage Results of Verification

Manage and record
discovered anomalies and
evidences

Track the Verification
Process
and manage Configuration | :

Build and maintain the RTVM

Provide proper reports @




'TRC WE BI NARS 2020 Verification Process in a Nutshell using V&V Studio

] Connection — O >
V&V Studio -
by The REUSE Company —
— OSLCKM credentials: — Selected workproducts management system (WMS) connection details:
User: Connection name: ’ ’
LLORENS\Juan Liorens PDF Test Procedures d
Select the Items to be Verified Password:

©@® Prepare Strategy and Resources
CL) of all types, Identify constraints,

— Awvailable Workproducts Management System (WMS) connections:

A:B° Enabling Systems, etc.
\ Connection name Server Source Type
CAZ-REPOSITORY\Proy=-t= Pmmmmifie—bovocdom oo dmotmomn pff Simple -
Define a Verification Action for &V EIRENE - System Requirements  CAZ-REPOSITORY\Pro # New Grouping Project . V02.xls Simple
each Verifiable Item IBM Rational DOORS 2¢ BB Add connection P V02uds Simple
IBM DOORS Next Generation 3| [+ Edit connection draw.uml_mode... Simple
PTC Integrity 1[5 Delete selected connections ~ F-ACCELERATED...  Simple
- R
# V&V DE - EIRBRE - § ﬁ Reqtify R = Delete all connections 9 _.ducx Simple |E|
o : (# OSLC KM () :
. e . . @ Duplicate
) \'?’ Define a Verification Technique 18 connections | . 2
= . o = Microsoft Excel -3 .
for each Verifiable Item B Termplate from Microsoft Excel ¥, Import connections LIRIEIERIG
Ernplate rom Wicrosort tee ,_‘!, Export selected connections = = | 1= <
wa ReglF Fil N
- - - ReqlF File () Refresh -
Hide RMS connections @ % ¥ML File | Connect | | Quit |




QTRC WE BI NARS 2020 Verification Process in a Nutshell using V&V Studio

[ vemmesronacnon marone |
_— By selecting a predefined VA template. i.e:
_ -Template for performing Inspection
= T
=T -Template for producing a Check list
e s b ] . . .
e — -Template for Simulation Analysis
A
Verification action baseline - O X
— Template:
- . fe Marme:
SeIeCt the Items to be Verlfled | System Verification by Demonstration - BASELINE
Rationale:
This technique is used to show correct operation of the submitted element against operational and cbservable characteristics without using physic
Q@ ®
: @ . Prepare Strategy and Resources
® (O  ofall types, Identify constraints, ~ Verification:
L7 = O] = N E H Technique: 1
nabling System:s, etc. a Method:
g y ’ Demeonstration IEI (@ Automatic Rule | Checklist || Custom action
— Inspection
— — Analysis
= Define a Verification Action for Test
= == . Analogy or similarity Objective: ]
E—= — each Verifiable Item Simulation This technique is used to show correct operation of the  *
= = Sampling submitted element against operational and observable
B —— | V&V Studio Ouality Analysis characteristics without using physical measurements (or
Other minimal instrumentation or test equipment). It uses hd
Decompaosition level: Activity to perform: 5
System of interest | Create a video or take a picture demostrating the
® property or characteristic verified in the System
) = I \‘? \ Definea Ver‘lf.lcatlon Technique -
for eaCh Verlflable Item Expected evidence: ] Obtained evidence: 1 &, LSelect.. X Clear...
A Recorded Video or Picture
Expected numeric result: Automatic Rule: Obtained Numeric Result: Precision (-/+):
~ | | T | |
= All rights reserved © The REUSE G
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Prepare for Verification

éf(@:

K—f*

Define a Verification Technique
for each Verifiable Item

or define your own one
fx) = \’?‘
aa 67 ol

manually or automatically

—_

—— =S

All rights reserved © The REUSE Company 2020

"4
- Select a one Verification Technique

@

® 4 Define If the obtained results will be gathered
RO

=;| Defining customizable Check-lists

— # Defining values to be expected

t I —
FUNCTIONAL
MOCk-UP
UNIT

—»Dq Defining your own Calculation Function

Verification Process in a Nutshell using V&V Studio

—>® - manually: (A human engineer fills data in the VA manually

—»@ - automatically (a Calculation Function gets the obtained data into the VA)

SR PTC Integrit \,
i ” QIMUI INK ’A‘

Connecting to other tools

Calculating the Quality of Verifiable Item using RQA Tool
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Verification action baseline — O b

Fp e — Template:
E Marne:

| System Verification by Demonstration - BASELINE
Rationale:

This technique is used to show correct operation of the submitted element against operational and cbservable characteristics without using physic

A 4

Select the Items to be Verified

-

— Merification:
» Technigue: Method:
@ @ Demonstration E (@ Automatic Rule () Checklist () Custom action
Prepare Strategy and Resources L
] 1 . . —! Inspection
@ . CL) of all types, Identify constraints, Analysis
" Enabling Systems, etc. Demonstration
Test
Analogy or similarity Objective: 51
Simulation This technique is used to show correct operation of the  *
. .re q - Sampling submitted element against operational and observable

Define a Verification Action for V&V Studio Quality Analysis characteristics without using physical measurements (or
each \/e riﬁab|e Item Other minimal instrumentation or test equipment). It uses hd

Decomposition level: Activity to perform: /A)

System of interest E" Create a video or take a picture demostrating the
property or characteristic verified in the System
S
— Evaluation:
Expected evidence: 3] Obtained evidence: €L | Select.. M Clear...
%) = '\‘? ' Define a Verification Technique A Recorded Video or Picture
L for each Verifiable Item
Expected numeric result: Automatic Rule: Obtained Numeric Result: Precision (-/+):
= B
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Perform Verification

Execute the Verification Action for
each Verifiable Item. If possible,
the computer gathers the
Information automatically

Connect to the Source
to collect the verifiable
items

All rights reserved © The REUSE Company 2020
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.= V&V Studio - 0O x
V&V Control Workbook configuration Quality Assurance V& Assurance ] 9
B &
Worksheet PropertiesRequs Current  Snapshot Evolution Verification Suggestions
selector state scoreboard View .
Worksheet selector Verification scoreboard Requirements Knowledge base
Drag a column header here to group by that column
c| [ |Pr. |W.. |ID Werifiable item Verification Phase | V.. Venfied Correctness | Score | M | Corr... | Consistency
ConneCt to the source E [l co.. Pr.. FRS.. The maximum power consumption of the compress... *** 066 0 07/0.. *** -
to CO"eCt the Verlflable [[1 Co. Pr.. FRS.. The maximum power consumption of the fan shall... * 0 i
items [[] |Co.. Pr.. FRS.. The maximum power consumption of the fan blade... * 0 * kN

[[1 Co.. Pr.. FRS.. The maximum power consumption of the heater sh... xRN 066 0| 07/0.. | ok

[ Co.. Pr.. FRS.. The maximum power consumption of the air conditi... * 0 * %

[ Co.. Pr.. FRS.. The Air conditioning system shall have 3 heater * o] *

[ Co.. Pr.. FRS.. The Hydraulic system shall have 1 accumulator * 0 *

[ Co. Pr.. FRS.. The Hydraulic system shall have 1 Pump * 0 *

[[] Co.. Pr.. FRS.. The Hydraulic system shall have 1 relief valve * 0 *

[l Co.. Pr.. FRS.. The capacity of the pump shall be lower than 2 gall... * 0 *

[l Co.. |Pr.. FRS.. The battery shall provide a minimum output of 30 K... * 0] *

Total items: 11, Requirements: 11
[] Hide non-requirement ‘ w Verification report v ‘ | Verification v | 4 Author work-product

Connected to 'CAZ-REPOSITORY\Projects Repository\Ontologies\EIRENE VEWV\Ontologies\Advance_Training_Course_V&V_Ontology.mdb’ .:
L entlRRR—— _l—
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Perform Verification

Execute the Verification Action for
each Verifiable Item. If possible,
the computer gathers the
Information automatically

Connect to the Source
to collect the verifiable
items

Ask the computer to
calculate the
verification process
(if automatic)

All rights reserv

ed © The REUSE Company 2020
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= W&V Studio = 0O X
VAN Control Workbook configuration Quality Assurance V&Y Assurance =] @
| o Ed |E "
Worksheet PropertiesRequs Cunt Snapshot Evclution Verification Suggestions
selector state scoreboard Wiew -
Worksheet selector Verification scoreboard Requirements Knowledge base
Drag a column header here to group by that calumn
c.| [ [Pr. [W. [ID Verifiable item Verification Phase | V.. Verified Correctness | Score | M| Corr... | Consistency
ConneCt to the source E [ Co.. Pr.. FRS.. The maximum power consumption of the compress... *** 0e6 0 O07/0.. *** -
to CO"eCt the Veriﬁable [] Co. Pr.. FRS.. The maximum power consumption of the fan shall... * 0 b
items [l Co.. Pr.. FRS.. The maximum power consumption of the fan blade... * 0 »* N
[l Co. Pr.. FRS.. The maximum power consumption of the heater sh.. * &k 066 | 0| 07/0.. |
[l Co.. Pr.. FRS.. The maximum power consumption of the air conditi... * 0 7 K
[ Co.. Pr.. FRS.. The Air conditioning system shall have 3 heater * 0 *
[ Co.. Pr.. FRS.. The Hydraulic system shall have 1 accumulator * 0 *
Ask the Computer to [ Co.. Pr.. FRS.. The Hydraulic system shall have 1 Pump * 0 *
calculate the [ Co.. Pr.. FRS.. The Hydraulic system shall have 1 relief valve * 0 *
.re . [[] |Cow. Pr.. FRS.. The capacity of the pump shall be lower than 2 gall... == 0 *
ve rlflcatlon process ) - E Evaluate the whole specification
[[] |Co.. |Pr.. FRS.. The battery shall provide 2 minimum output of 30 K... 0 *
(|f automatic) EE fvaluate selected
¥ Setselected to Yes
¥ Setselected to No
Set selected to N/A
¥ Accept suggested for selected
" Accept all suggestions -
Total items: 11, Requirements: 11 E.! Delete selected Verification action
Delete all actions
[] Hide non-requirement | w Verification report v | | Verification v ‘ 4 Author work-product

Connected to 'CAZ-REPOSITORY\Projects RepositonyiOntologiestEIRENE VEV\Ontologies\Advance_Training_Course_V&Y_Ontology. mdb®
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Connect to the Source
to collect the verifiable
items

The engineer fills the
VA (Check list or
observed results)

(if manual)

''''''''

Perform Verification

Execute the Verification Action for
each Verifiable Item. If possible,
the computer gathers the
Information automatically

All rights reserved © The REUSE Company 2020

Verification Process in a Nutshell using V&V Studio



@ TRC WEBINARS 2020

Verification action — O X
Work-product
Description: Phase
The Air conditicning system shall have 3 heater
Navigation:
? > Details...

— Verification:

Technigue:

| Test

O

Method:
®) Automatic Rule () Checklist () Custom action

General | Allocation and properties | History

Connect to the Source

Verification Process in a Nutshell using V&V Studio

ope — General: ~
to collect the verifiable
. Source ltems: Objective: G
items Code Name To demonstrate the fulfillment of the proper
* development of the Sub System by inspecting the
property to be analyzed
Decompaosition level: Activity to perform:
Subsystem | Record a Video to serve as an Evidence of the
Verification Element inspection
— Evaluation:
Expected evidence: [ Obtained evidence: 5 &, LSelect.. A Clear...
The Corresponding Video film
Expected numeric result: Automatic Rule: Obtained Mumeric Result: Precision (-/+):
| IE |
— Result:
. Verification: Argumentation: jFa]
The engineer fills the [ Change
ange
VA (Check list or |Da1:e: ]
observed results) /A
'f I Agent: Suggested Yes
(l manua ) | Suggested No w
Yes
o
Mo ok || Cancel
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Perform Verification

Computer automatically
compares expected
results with obtained
results

- Suggested Yes

- Suggested No

- NA

Computer applies the OK / KO
decision process based on the —
standard guidelines.

All rights reserved © The REUSE Company 2020
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Verification action — O W

Work-product

Description: Phase:

The Air conditioning system shall have 3 heater

z z Details... ¥

— Werification:
Technique: Method:
Test | '5," Automatic Rule \_,' Checklist \_,' Custom action

General | Allocation and properties | History

— General: -
Source ltems: Objective: GI C f
omputer automaticall
Code MName To demaonstrate the fulfillment of the proper p Y
* development of the Sub System by inspecting the com pares expected
property to be analyzed . .
results with obtained
Decomposition level: | Activity to perform: 1 reSUItS
Subsystem v Record a Video to serve as an Evidence of the
Verification Element inspection = SuggGSted YeS
— Evaluation: - SuggeSted NO
Expectad evidence: 1 Obtained evidence: 53 &, LSelect.. X Clear.. - NA
The Corresponding Video film
-
Expected numeric result: Automatic Rule: Obtained Mumernic Result: Flecision (-/+):
| = | |
Verification: Argumentation: &
| | Change |
Date:
| N/A ]
Agent: Suggested Yes
| Suggested No o
|-'°'-| Ves
\/.
E : Mo ok || Cancel > G
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Perform Verification

Computer applies the OK / KO
decision process based on the —>
standard guidelines.

All rights reserved © The REUSE Company 2020

Computer automatically
compares expected
results with obtained
results

- Suggested Yes

- Suggested No

- NA

Full vision and
management of the
results is presented
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g = V&V Studio - 0O x
VAN Control Workbook configuration Quality Assurance V&N Assurance ] @
PropertiesRequs ‘ | =
Worksheet pe o Current  Snapshot Evolution Verification Suggestions
selector state scoreboard View -
Worksheet selector Verification scorebeard Requirements Knowledge base
Drag a column header here to group by that column
c| [] |Pr. |W.. |ID Verifiable item Verification Phase | V. Venfied Correctness | Score | M| Corr... | Consistency
[l Co. Pr. FRS.. The maximum power consumption of the compress... Suggested Yes HhKh 066 0 070 Kk - Computer automatica"y
[l Co.. Pr.. FRS.. The maximum power consumption of the fan shall... Suggested Yes * 0 ke
¢ ¢ %9 compares expected

[0 | Co.. Pr.. FRS.. The maximum power consumption of the fan blade... Suggested Yes * 0 * kK | . h b . d

[l | Co. Pr.. FRS.. The maximum power consumption of the heater sh... @} Suggested Yes o 066 0| 07/0..| kK results with obtaine

[l | Co. Pr. FRS.. The maximum power consumption of the air conditi... Suggested Yes * 0 * %K reSUItS

[l Co. Pr. FRS.. The Airconditioning system shall have 3 heater N/A * 0 w - Suggested Yes

[l Co. Pr. FRS.. The Hydraulic system shall have 1 accumulator /A * 0 * _ Suggested No

[] Co. Pr.. FRS.. The Hydraulic system shall have 1 Pump /A * 0 * NA

[l Co. Pr.. FRS.. The Hydraulic system shall have 1 relief valve /A * 0 *

[] Co. Pr.. FRS.. The capacity of the pump shall be lower than 2 gall... /A * 0 *

[l |Co. Pr.. FRS.. The battery shall provide a minimum output of 30 K... /A * 0 *
Full vision and
management of the
results is presented

Total items: 11, Requirements: 11
|E| || Hide non-requirement | w Verification report v ‘ | Verification w 4 Author work-product 7,

Connected to 'CAZ-REPOSITORY\Projects RepositornyiOntologies\EIRENE VEWOntologies\Advance_Training_Course_ V&Y _Ontology mdb’
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The VA supports the
reporting of anomalies

A

- Manage and record
’ discovered anomalies and
evidences

Track the Verification
Process
and manage Configuration |

Build and maintain the RTVM

Provide proper reports
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Verification action - O hed
Work-product
Description: Phase:
The Air conditioning system shall have 3 heater
Navigation:
€ |2 | Details.. ¥
d
r— Verification: -
Technigue: Methad:
| Test | @ Automatic Rule (| Checklist (| Custom action Man age an d record
General | Allocation and properties | History ‘ EE——— dlscovered anomalles a.nd
[ Generak g evidences
Source ltems: Objective: G
Code Mame To demonstrate the fulfillment of the proper
* development of the Sub System by inspecting the
property to be analyzed . fe .
Track the Verification
Decompasition level: Activity to perform: 1 P
rocess
| Subsystem IE” Record a Video to serve as an Evidence of the
Verification Element inspection and manage Conflgu ratlon l
r— Evaluation:
Expected evidence: 71 Obtained evidence: 51 &, L Select.. XClear...
The Corresponding Video film
|Expected numeric result: | |Aulomatic RL||IEE|:‘ |Obtained MNumeric Result: | |Precision (=/+): Bu i | d an d m a_i ntai n th e RTV M
 Result:
Verification: Argt ]
| =
Date:
| NA ] Provide proper reports
Agent: Suggested Yes
| Su i Mo "
Yes
No ok || Cancel
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Manage and record O\
discovered anomalies and
T evidences
Manage Verification =~ B
Snapshots or Verification V== < Track the Verification ==F:=

evolution along time Process |}

and manage Configuration | |

Build and maintain the RTVM

Provide proper reports
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® = V&N Studio - 0 x
V&V Control Workbock configuration Quality Assurance V&N Assurance 2] e
o
Worksheet 1-Stakeholder Reqs Cunt Snapshot Evolution Verification Suggesticns
selector state scoreboard View . M an age an d reco rd
Worksheet selector Verification scoreboard Requirements Knowledge base
discovered anomalies and
Drag a column header here to group by that column eVI d e n C e s
‘ | = | ] |Pr.. | W... | ID | Text Verification Phase | V. | Verified | Correctness | Score | M| Corr... | Consistency |
[ Bic. 1-n |1 The bicyclist shall be able to transport herself pedali.. 1 Suggested Yes * 047 0 21/0.. -
[ | Bic.. 1- 2 The bicyclist shall remain clean when the road iswet | 1.1 Suggested Yes * %% 000 0 21/0.. - =
=] [ Bic. 1-.. 3 The bicyclist shall be able to seat when pedaling Suggested Yes *** 000 0 21/0.. Tra-Ck th e Ve riﬁcation e e
[ |Bic.. 1-.. |4 The driver shall be able to adapt pedaling style acco... Suggested Yes * % %k 000 0 21/0.. Process j : —— v
[  Bic. T1-. |5 The driver shall be seen by the environment at any t... _ * 190 0 21/0.. i - = ‘
[ | Bic. 1- 1) The support staff shall be able to repair the crank gr... Suggested Yes * % 047 0 21/0... and manage Co nfigu ration I, k,
[]  Bic. 1-. |7 the user shall not break the bicycle due to overweight Suggested Yes LB 0 1 0.00 0 21/0..
[ |Bic. 1-.. |8 The reseller shall be able to give a discount of less t... Suggested Yes * % %k 0.00 0 21/0..
[ |Bic.. 1-.. @ The user shall be able to keep her body dry when th... Suggested Yes *x 047 0| 21/0..
[ | Bic. 1-.. |10 The traffic control police shall be able to visualize th... Suggested Yes * % %k 0.00 0 21/0..
Build and maintain the RTVM
e reremente 10 Provide proper reports
[ Hide nan-requirement |m Verification report v | . l Author work-product

RMS Repository: Bicycle; Project: Bicycle Requirements.xds Connected to S\TRCITRC-RQAMeviBEDD\Rga Quality Analyzer w171 (English) - Copy.mdb’
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® = V&V Studio - 0 X
V&NV Control ‘Workbook configuration Guality Assurance V&N Assurance & 9
[E o
Worksheet | Ttkeholder Reas Curent! Snapsmot  Evolution  Verfication Suggestions
selector state | scoreboard View o
‘Worksheet selector Verification scoreboard Requirements Knowledge base
— Verification statistic
[ Verified: 0 (0.00%)
90.00% Suggested as verified: 9 (90.00%%)
I Not verified: 0 (0.00%)
[ Suggested as not verified: 1 (10.00%)
Verification not applicable: 0 (0.00%)
Not treated: 0 (0.00%)
~ Requirements treated for verification r— Total consumed time in the verification process. (Days)
0 10 0 E
S|
— Total consumed labor in the verification process. (Person/Days) — Total expended funds in the verification process. (Currency €/)
0 8 0 2350

RMS Repository: Bicycle: Project: Bicycle Requirements xs

Connected to 'D-\Proyectos\TRC\TRC-ROA\deviBBDD\Rga Quality Analyzer w171 (English) - Copy.mdb’

Manage and record
discovered anomalies and
evidences

Track the Verification
Process
and manage Configuration

Build and maintain the RTVM

Provide proper reports

Verification Process in a Nutshell using V&V Studio
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@ =

V&V Studio
VAV Control Woerkbook configuration

Quality Assurance

V&V Assurance

~®
'Y

Worksheet 1-Stakehclder Regs

Current  Snapshot Evolution Verification Suggestions
selector state hsmreboardd View -
‘Worksheet selector Verification scoreboard quirements Knowledge base Manage an d r'eCO rd q
'Bicycle Requirements xIs' Verification evolution - Scoreboard LIRS discovered anomalies and
Verification statistics (<] evidences
Current verification state
10 - B =
h Track the Verification =Rt
| Process =
o and manage Configuration | |
Current
11/15/2018
A Verified Suggested as verified 4 Notverified 4 Suggested as not verified Verification not applicable Not treated |
Requirements treated for verification evolution Consumed vs estimated time evolution . i .
N Build and maintain the RTVM
10
10
. . Provide proper reports
RMS Repository: Bicycle; Project: Bicycle Requirements xls
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Manage and record O\
discovered anomalies and

evidences

Track the Verification
Process
and manage Configuration |

A RTVM is created
linking Verifiable Items
and Source ltems

Build and maintain the RTVM

Provide proper reports
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AutoSave RTVM5.lsx - Excel Julio Encinas | JE Eal

File Home Insert Draw Page Layout i Help RAT plugin for MS Excel 2 search | 1% Share ‘ | = Comments

[z Coy - Mmoo A co o | Conditional Formatas Cell | Insert o Sort& Findd& | Ideas
T + A - - - -
- <F Format Painter e - Merge & Center §-% 9% Formatting~ Table~ Styles= | -~ & Clear~ Filter = Select =

Clipboard & Font & & Number [0 Styles Editing

[ Ko Crm— T B G | = Sawsn - 4 () | £ Manage Results of Verification

Block |~ |ltem ~ |Result -
1-Stakeho 1 - The bicyclist shall be able to transport herself pedaling with the feet SuggestedNo
1-Stakeho 2 - The bicyclist shall remain clean when the road is wet SuggestedNo
1-Stakeho 3 - The bicyclist shall be able to seat when pedaling SuggestedYes
1-Stakeho4 - The driver shall be able to adapt pedaling style according to the desired effort SuggestedYes d
1-Stakeho 5 - The driver shall be seen by the environment at any time when he is moving Empty
1-Stakeha 6 - The support staff shall be able to repair the crank group locally Empty
1-Stakeho 7 - the user shall not break the bicycle due to overweight Empty
1-Stakeha 8 - The reseller shall be able to give a discount of less than 30% Empty
1-Stakeho9 - The user shall be able to keep her body dry when the road is wet Empty
1-Stakeho 10 - The traffic control police shall be able to visualize the reflection lamps from 20 meters. Empty
3-Electricz 1 - every 4 seconds, the power control system shall send a demand battery load level message to the battery Empty Bu i I d an d mai ntai n th e RTVM
3-Electric: 2 - when the voltage level is below 11,5V, the battery shall send a "low battery load level" message to the power control system. Empty
3-Electricz 3 - if the battery is low, the power control system shall send a "show low energy level alarm" signal to the information display syst Empty
3-Electric:4 - The user must plug in the bicycle to the electrical power Empty
3-Electricz 5 - When the bicycle is charging, the power control system shall send a "Load battery" signal to the charge system. Empty
3-Electricz 6 - When the battery is loading, the charge system shall send a "Stop charge system Loading" message to the Power control system Empty
5-PBS 1- Bicycle Empty

2 - Electrical Power System Empty

3 - Frame Empty

4 - Brake Empty

5 - Gearshift Empty

Ready Display Settings i3] ——  100%

All rights reserved © The REUSE Company 2020
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Manage and record O\
discovered anomalies and

evidences

Track the Verification
Process
and manage Configuration |

Build and maintain the RTVM

_— Provide proper repor'tS @

All reports can be
produced in MS Word

A
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Verification Process in a Nutshell using V&V Studio

tmp45EE.tmp - Read-Only
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Feel free to ask for the philosophy book

“A practical way to implement ISO 15288 V&V processes,
Using the REUSE Company’s V&YV Studio”

Only delivered on demand

Get use of a specific OFFER CODE for Piloting
the V&V Studio

POCSAH 4

69 All rights reserved © The REUSE Company 2020

Verification Process > Documentation

A practical way to implement
ISO 15288 V&YV processes

Understanding the ISO/IEC 15288 Processes and how V&Y Studio
implements them

VE


../00 VIDEOS/V&V Philosophy Book.pdf

@ TRC WEBINARS 2020 Demonstration

7 Workshectselectr . Using a Check List from CMMI
— Search worksheet:
Critical Design Review Verification —— guidelines and Raytheon Systems

[ Y . : .
Engineering practice

A
7+

v

4 % CoRS-SyRS_EIRENE_V0Zxs
CDR

. Using a Consistency Quality Analysis
DesignRegus Property Requirements > 8 y Quality Y
PropertiesRequs MetrIC mOdEI

v

StakeholderRequs

% . SystemVE&V
g _ Using a Correctness Quality Analysis

Stakeholder Requirements Metric model

@ W @ @ @

v

: iulati del :
Verification of the System > IL:J;IBg a simulation model by running a

v

o |[Comm |

All rights reserved © The REUSE Company 2020
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71

Writing Perfect Textual Requirements in Capella MBSE Tool: RAT - Authoring Tools
providing real-time CCC Assessment and Consistency with the Underlying Model

This webinar presents an add-on to Capella that follows all the principles and features of the RAT -
Authoring Tools on top of Requirements Modelling Tools (RMS), but now on top of a Modelling tool like

Capella; thus enhancing a seamless consistency between textual requirements and models (model
requirements).

The webinar will include a demo of this new add-on, showing the following features:
> Assisted authoring of requirements through pattern-based auto-completion
Real-time quality assessment

Maintenance of relations between textual and model-based requirements, and capitalization of links for change
tracking

Synchronization of textual requirements: a round-trip approach between Capella and other external Requirements
Management Systems

Dates:
Jun 16 and 18,2020

== Capella

All rights reserved © The REUSE Company 2020
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